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TITLE OF THE INVENTION 

RECORDING MEDIUM MANAGEMENT DEVICE AND DIGITAL CAMERA 
INCORPORATING SAME 
FIELD OF THE INVENTION 
5 The present invention relates to recording medium 

management devices for managing a recording medium with 
cluster units each of which comprises a plurality of 
sectors, and digital cameras incorporating the recording 
medium management device. 

10 BACKGROUND OF THE INVENTION 

Generally, when data recording/playback devices such 
as digital cameras record image file data, etc, on 
recording media including memory cards, the number of 
sectors providing one cluster, i.e., cluster size is 

15 written in the region referred to as PBR (Partition Boot 
Record) of the recording medium, and the recording medium 
is managed with use of the two recording units of the 
cluster and the sector. The cluster size is set to the 
power of 2 of the number of sectors. 

20 For the recording medium, the image file data and the 

like are arranged for the cluster units. Even though the 
data has 1 byte, one cluster is used for the record of the 
data. Accordingly, as the cluster size becomes larger, the 
more space is wasted. However, as the cluster size becomes 



larger , one data file can be recorded with less number of 
clusters, whereby access speed becomes high. 

Accordingly, the cluster size is approximately 
inversely proportional to the access speed. The larger 
5 cluster size makes it possible to realize high-speed access. 
This wastes, however, more space in recording a small sized 
file. Conversely, whereas the smaller cluster size 
decreases wasted space, the access speed is reduced. 
However, with the recording/playback devices of 

10 portable type such as digital cameras, since the recording 
medium is formatted for a predetermined cluster size 
corresponding to the capacity of the recording medium, 
there arises the problem of not considering the user' s 
request, in the case where the user gives greater priority 

15 to high speed in access than recordable capacity of the 
recording medium, or conversely the user gives greater 
priority to recordable capacity of the recording medium 
than high speed in access. 
SUMMARY OF THE INVENTION 

20 An object of the present invention is to provide a 

recording medium management device and digital camera 
wherein formatting can be performed in response to the 
request of the user, who gives priority to high speed in 
access to the recording medium, or to the recordable 
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capacity of the medium. 

The recording medium management device of the present 
invention comprises: 

graphical user interface displayer for displaying on a 
5 screen a graphical user interface having a first display 
portion for inputting priority ratio of high speed in 
access to the recording medium to recordable capacity of 
the recording medium in formatting the recording medium, a 
second display portion for displaying a cluster size 
10 representing the number of sectors providing one cluster, 
and a third display portion for displaying the number of 
data files recordable to the recording medium, 

cluster size determiner/displayer for determining the 
cluster size in response to the user' s inputting 
15 manipulation to the first display portion of the graphical 
user interface shown on the screen, and displaying the 
determined cluster size on the second display portion of 
the graphical user interface, 

calculator/displayer for calculating the number of data 
20 files recordable to the recording medium in response to the 
determined cluster size, and displaying the calculated 
number of the files on the third display portion of the 
graphical user interface, and 

formatter for formatting the recording medium with the 
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cluster size displayed on the second display portion of the 
graphical user interface in response to the user' s 
determining manipulation. 

Furthermore/ the digital camera embodying the present 
5 invention comprises the recording medium management device 
of the present invention and a display for showing various 
items of information. 

With the recording medium and the digital camera of 
the present invention, the screen has shown thereon the 

10 graphical user interface in formatting the recording medium. 
The user manipulates the first display portion to input a 
desired priority ratio of high-speed in access to 
recordable capacity , determining the cluster size in 
response to the input ratio. As the high speed in access 

15 is given greater priority , the cluster size is set larger. 
As the recordable capacity of the medium is given greater 
priority, the cluster size is set smaller. The set cluster 
size is shown on the second display portion. Further the 
number of data files recordable to the recording medium is 

20 calculated based on the cluster size, having the calculated 
number of the files shown on the third display portion. 

Accordingly, the user can confirm the cluster size and 
the number of the recordable data files obtained by the 
format of the recording medium by referring to the 
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presentation of the graphical user interface. If the user 
is content with the cluster size and the number of the 
files presented , the user performs a determining 
manipulation. On the other hand, if the user is not 
5 content with the cluster size and the number of the files , 
the user reinputs the priority ratio of high-speed in 
access to recordable capacity to change the cluster size 
and the number of recordable files. 

When the user performs the determining manipulation , 
10 the recording medium is formatted with the cluster size 
shown at the moment on the second display portion of the 
graphical user interface. 

As described above, the recording medium management 
device of the present invention and digital camera 
15 incorporating same are adapted to perform formatting for 
satisfying the user' s request in high-speed in access and 
recordable capacity of the recording medium. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a structure of a 
20 digital camera embodying the present invention; 

FIG. 2 is a flow chart showing a procedure for setting 
the format of an external memory card of the digital camera 
of the present invention; 

FIG. 3 is a flow chart showing a speed-oriented 
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setting procedure; 

FIG. 4 is a flow chart showing a capacity-oriented 
setting procedure; 

FIG. 5 is a flow chart showing data recording 
5 operation of the digital camera; 

FIG. 6(a), (b), (c) are diagrams exemplifying 
graphical user interfaces shown on a display of the digital 
camera of the present invention, respectively. 
DETAILED DESCRIPTION OF EMBODIMENT 
10 An embodiment of the invention as applied to a digital 

camera will be described below in detail with reference to 
the drawings. As shown in FIG. 1, a digital camera 1 of 
the present invention comprises a CCD 2 for picking up 
images, a signal processor 3 for giving a predetermined 
15 signal processing to image data obtained by the CCD 2, a 
CPU 4, image compression processor 5 for compressing the 
image data, an embedded memory 6 for storing the compressed 
image data, a card controller 7, a manipulation key 8 for 
the user to manipulate, a display 9, and a card interface 
20 10 into which an external memory card 11 can be inserted. 

The external memory card 11 of the digital camera 1 is 
managed by the FAT file system. The external memory card 
11 inserted into the card interface 10 is initialized 
(reformatted) for a predetermined format in accordance with 
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the user's formatting manipulation. 

In picking up image, image data obtained from the CCD 
2 is thereafter fed to the signal processor 3, the data is 
given a required signal processing, and is then compressed 
5 as image data for storage in the image compression 

processor 5 . The image data for storage is written to the 
external memory card 11 with the external memory card 11 
inserted into the card interface 10 under control of the 
card interface 10. 

10 FIG. 2 shows a procedure for setting a cluster size 

when the external memory card is formatted. First in step 
SI the display 9 has shown thereon a menu panel as shown in 
FIG. 6(a), to recognize selecting "reformat" of the menu 
panel. In step S2 the cluster size (initial value) is read 

15 out from PBR (Partition Boot Record) of the external memory 
card. Next in step S3 the remaining capacity of the 
external memory card is calculated corresponding to the 
cluster size based on predetermined image resolution and 
compression rate, thereby calculating the number of 

20 pictures to be taken based on the remaining capacity. 

The remaining capacity X of the external memory card 
is calculated from the following mathematical expression 1 
wherein the total number of sectors of the partition in the 
FAT file system is TS, the number of sectors of each of the 



FAT is NF, the number of directory entries in the root 
directory is RD, and the number of sectors per cluster 
(cluster size) is SP. 
(Mathematical Expression 1) 
5 X = ((((((TS - (NFX2 + RDX32-r512) )tSP) XSPX512) )-=-512) 

- the number of empty clusters XSP) 
For example, the number Y of pictures to be taken is 
calculated from the following mathematical expression 2 
when the resolution is 1024X768 pixels, and the 
10 compression rate is 50%. 

(Mathematical Expression 2) 
Y = ((X^SP)XSP)^-(1024X768X0. 5^-512) 

Thereafter in step S4 the display 9 shows thereon the 
high-speed/capacity selection menu as the user graphical 
15 interface as shown in FIG. 6(b). The menu includes a first 
display portion A for inputting priority ratio of high 
speed in access to the external memory card to recordable 
capacity by the movement of the cursor, a second display 
portion B for showing the cluster size (unit of used 
20 capacity) , a third display portion C for showing the number 
of pictures to be taken. 

Subsequently step S5 judges whether the cursor of the 
first display portion moves to the high-speed side or to 
the capacity side by the user's manipulation, as shown in 
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FIG. 2. When the cursor moves to the high-speed side, 
step S6 follows to execute a speed-oriented setting 
procedure with the degree of the movement. When the cursor 
moves to the capacity side, step S7 follows to execute a 
5 capacity-oriented setting procedure with the degree of the 
movement . 

As shown in FIG. 3, in the speed-oriented setting 
procedure an inquiry is made as to whether twice the value 
of the present cluster size is not greater than 64 in step 

10 S61. If the answer is affirmative, step S62 follows to set 
twice the value of the cluster size as a new cluster size. 

Furthermore, as shown in FIG. 4, in the capacity 
oriented setting procedure an inquiry is made as to whether 
half the value of the present cluster size is not greater 

15 than 64 in step S71. If the answer is affirmative, step 

S72 follows to set half the value of the cluster size as a 
new cluster size. 

For example, when the cursor shown in FIG. 6(b) moves 
to the high-speed side as shown by the first display 

20 portion A in FIG. 6(c), the setting of the cluster size of 
the second display portion B is changed from 
8 [sector/cluster ] to 16 [sector/cluster ] . As a result, 
reduced from 100 to 70 is the number of pictures to be 
taken shown in the third display portion C. This enables 
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the user to recognize the increase of the cluster size in 
spite of the reduction of the number of pictures to be 
taken by giving priority to high speed in access. 

Thereafter step S8 shown in FIG. 2 inquires whether 
5 the user performs a determining manipulation in format 
confirmation menu shown in FIG. 6(c). When the answer is 
negative , the sequence returns to step S3 in FIG. 2 to 
recalculate and redisplay the cluster size and recalculate 
and redisplay the number of pictures to be taken in 
10 response to resetting the priority between high speed in 
access and recordable capacity by the user' s cursor 
movement . 

When it is judged that the user performs the 
determining manipulation in step S8, step S9 follows to 

15 write the cluster size shown on the second display portion 
to PBR of the external memory card, to thereby format the 
external memory card according to the written cluster size. 

With the digital camera of the present invention 
described above , the user can confirm the cluster size and 

20 the number of pictures to be taken obtained by the format 
of the external memory card by referring to the 
presentation of high-speed/capacity selecting menu shown in 
FIG. 6(b). The formatting can be executed so as to satisfy 
the user' s request in high-speed in access and the number 



of pictures to be taken by reinputting the priority between 
the high speed in access and the recordable capacity by the 
movement of the cursor, as shown in FIG. 6(c). 

FIG. 5 shows the recording operation of a digital 
5 camera comprising two interfaces for connecting two kinds 
of external memory cards different in cluster size. First 
in step Sll, the two cluster sizes are obtained from the 
two kinds of external memory cards connected to the two 
interfaces , respectively. Then in step S12 an inquiry is 

10 made as to whether the user manipulates the camera for 
starting recording. When the inquiry is answered in the 
affirmative, step S13 follows to inquire whether the size 
of image file to be recorded is greater than a 
predetermined value. 

15 When the inquiry is answered in the affirmative, step 

S14 follows to record the image file to the external memory 
card having a larger cluster size. When the inquiry is 
answered in the negative, step S15 follows to record the 
image file to the external memory card having a smaller 

20 cluster size. 

With the digital camera described, one of the external 
memory cards is automatically selected according to the 
size of the image file to be recorded on the external 
memory card, and the image file having a larger size is 
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recorded on the external memory card having a larger 
cluster size while the image file having a smaller size is 
recorded on the external memory card having a smaller 
cluster size, whereby the recording operation is realized 
5 so as to strike a balance between high-speed in access and 
recordable capacity. 

Furthermore , with digital cameras , the most suitable 
cluster size can be determined based on a file size 
calculated from the resolution and compression rate of the 

10 image, and the external memory card can also be formatted 
for the determined cluster size. For example, it is 
possible that when the file size is not greater than 512 
bytes, the cluster size is 1, or when the file size is not 
greater than 1,024 bytes, the cluster size is 2, and so on, 

15 or when the file size is not greater than 32,768 bytes, the 
cluster size is 64. 

The digital cameras of the present invention are not 
limited to the foregoing embodiments in construction but 
can be modified variously by one skilled in the art without 

20 departing from the spirit of the invention as set forth in 
the appended claims. 



